There 
between the lower elements and the upper elements, but also the correlations of the same layer elements. So it is very suitable for the risk assessment of NPD project. Therefore, this paper proposes a risk assessment approach of NPD project based on ANP method, to make a beneficial exploration on NPD project risk assessment.
Risk Assessment Based on Anp Method
A risk assessment approach based on ANP method is proposed in this section. The goal of this risk assessment approach is to evaluate and rank the risks in NPD projects, and get the final weight vector of the risk set. The risk assessment approach includes following steps:
ANP model construction
In general, an ANP model includes two parts: the control layer and the network layer. The criteria of the control layer are independent, but the element groups of network layer may interact mutually. And the elements in an element group also may influence each other. Fig. 1 shows a general ANP model. The criteria of control layer are K1, K2…, Km; the element groups of network layer are C1, C2, …, CN; and the elements in each element groups are ei1, ei2, …, ein, i=1,2,…,N. 
Building the weighed super-matrix
If the main criterion is ks and the secondary criteria are the element ejl (l=1, 2,…,n) in element group Cj, it can get a judgment matrix by comparing the elements in Cj with each other according to their influence on ejl. To normalize the eigenvectors of the judgment matrix can get a weight vector W(j1)= ( 1) ( 1) 1 , ,
. Similarly, we can get W(jk), k=1,2,…,n.
Sets Wij=(W(j1),…, W(jn)), then the column vector of Wij is the priority vector, which means the influence degree of the elements (ei1, ei2,…, eini) in Ci to the elements (ej1, ej2,…, ejnj) in Cj. If the elements in Ci have no influence on the elements in Cj, then Wij=0. Thus, the super-matrix under the criteria of Kt(t=1, 2 ,…n) is given by 
Calculate the final weight vector of the risk set
The value of the weighted super-matrix W refers to the first-stage priority, and the second-stage priority can be calculated further, and so on. Repeat the process till
thus column p of W  is the limit relative weight of element groups to element p under the criteria k s .
Hence, the limit super-matrix is:
The elements in W  are limit weight elements. Then we can put these elements into a column vector in order. The vector is the final result of the risk assessment.
An Example of Npd Project Risk Assessment Based on Anp Method
In this section, the risks of a NPD project in the consumer electronics manufacturer A are evaluated, for the illustrative purpose of the suggested approach.
Identify NPD project risk factors
Usually NPD project process can be divided into several stages, such as decision stage, R&D stage, production stage, and marketing stage [12] . The risk factors in each stage are quite different, so it needs to identify the main risk factors in each stage firstly. For example, 18 main risk factors are identified in the decision stage of the company A, which are shown in table 1. These risk factors are classified into 3 types, which are environment factor, enterprise factor and project factor. For company A is a foreign manufacturer with very strong technical strength, there are 9 risk factors belong to environment factor in the decision stage. the scale of intended market (e14) the change of market demand (e15) the acceptance degree of market to products (e16) the demand degree of market to products (e17) the accept time of market to products (e18) the dependence of market on competitors' products (e19) As is shown in Fig.2 , environment factor impact the enterprise factors and project factors, and enterprise factors impact project factors mutually. The internal factors (the second-class components) of the three components impact mutually.
ANP model development

Procedure
The risk assessment model of NPD project has only one assessment goal (NPD project risk). All elements and element groups use their influence degree to NPD project risk as a criterion for comparison. According to table 1, a comparative matrix could be constructed based on the criterion of NPD project risk. The comparative matrixes can be classified into two types: the comparative matrix of element groups and the comparative matrix of elements. The comparative matrix of element groups with NPD project risk as the main criteria and environment factor as sub-criterion at decision stage can be constructed firstly, shown as table 2: Similarly, we can obtain the another two comparative matrixes of elements groups, which are the matrix with enterprise factor as sub-criterion and the matrix with project factor as sub-criterion. Then the judgment matrix J of first-class indexes (i.e. element groups) can be obtained by combining the normalized eigenvectors of the three comparative matrixes. 
Where I11 is the judgment matrix that reflects the interaction of the internal elements of environmental factor at the decision-making stage, I12 is the judgment matrix that reflects the interaction of the internal indexes of environment factor and enterprise factor, as others for similar meaning.
Multiplying the elements of I by the corresponding elements of J gives a weighted super-matrix: As shown in Fig 3, some project factors, such as the factor of cost control and capital demand, have the highest weight. And the factor of product life cycle lies in the sixth. That indicates the factors of project itself is the fundamental source of risk, if capital demand is too high, the NPD project has a higher failure probability which leads to higher risk; and if new product has some drawbacks itself, it will be difficult to accepted by the market, and cannot bring enough profit, which is also one of the important risk sources.
The weight of policy and laws and regulations lie in the 3rd and 5th position respectively, which indicates the limitation or encouragement of these factors can influence the success of project at some extent.
The enterprise factors are also important. Enterprises need to have enough innovation abilities, innovative atmosphere and innovative awareness to increase the successful probability of NPD project.
Most of factors with lower weight are environment factors, the scale of intended market and microeconomic situation are relatively more important, and the acceptance degree of market to products, the demand degree of market to products, the accept time of market to products, the dependence of competitors on products are relatively less important.
The weight vectors of risks at the R&D stage, production stage, and marketing stage can also be obtained according to the above steps.
Conclusions
This paper proposed a risk assessment approach of NPD projects based on ANP, which is suitable for the multi-objective, multi-level, multi-elements and uncertainties characteristics of NPD project. The effectiveness of the approach is tested. The results show that the approach can reflect the complex relationship among the risk factors and improve the accuracy and reliability of risk assessment.
In the future, in-depth study on some specific industries can be taken to improve and simplify the proposed risk assessment approach.
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